Effect of acrylamide on aldolase structure. I. Induction of intermediate states.
Acrylamide is a fluorescence quencher frequently applied for analysis of protein fluorophores exposure with the silent assumption that it does not affect the native structure of protein. In this report, it is shown that quenching of tryptophan residues in aldolase is a time-dependent process. The Stern-Volmer constant increases from 1.32 to 2.01 M-1 during the first 100 s of incubation of aldolase with acrylamide. Two tryptophan residues/subunit are accessible to quenching after 100 s of aldolase interaction with acrylamide. Up to about 1.2 M acrylamide concentration enzyme inactivation is reversible. Independent analyses of the changes of enzyme activity, 1ANS fluorescence during its displacement from aldolase active-site, UV-difference spectra and near-UV CD spectra were carried out to monitor the transition of aldolase structure. From these measurements a stepwise transformation of aldolase molecules from native state (N) through intermediates: I1, T, I2, to denatured (D) state is concluded. The maxima of I1, T, I2 and D states populations occur at 0.2, 1.0, 2.0 and above 3.0 M of acrylamide concentration, respectively. Above 3.5 M, acrylamide aldolase molecules become irreversibly inactivated.